Role of tropomyosin in smooth muscle contraction: effect of tropomyosin binding to actin on actin activation of myosin ATPase.
The binding of gizzard tropomyosin to gizzard F-actin is highly dependent on free Mg2+ concentration. At 2 mM free Mg2+, a concentration at which actin-activated ATPase activity was shown to be Ca2+ sensitive, a molar ratio of 1:3 (tropomyosin:actin monomer) is required to saturate the F-actin with tropomyosin to the stoichiometric ratio of 1 mol of tropomyosin to 7 mol of actin monomer. Increasing the Mg2+ could decrease the amount of tropomyosin required for saturating the F-actin filament to the stoichiometric level. Analysis of the binding of smooth muscle tropomyosin to smooth muscle actin by the use of Scatchard plots indicates that the binding exhibits strong positive cooperativity at all Mg2+ concentrations. Calcium has no effect on the binding of tropomyosin to actin, irrespective of the free Mg2+ concentration. However, maximal activation of the smooth muscle actomyosin ATPase in low free Mg2+ requires the presence of Ca2+ and stoichiometric binding of tropomyosin to actin. The lack of effect of Ca2+ on the binding of tropomyosin to actin shows that the activation of actomyosin ATPase by Ca2+ in the presence of tropomyosin is not due to a calcium-mediated binding of tropomyosin to actin.